-3-languages and technological approaches enables project members to deal effectively with their more local information processing activities within the organization; yet at the same time, it hinders the acquisition and interpretation of information from areas outside the organization. This lack of commonality across organizational boundaries serves as a strong communication impedance causing considerable difficulty in the communications of most engineers with external consultants and professionals (Allen, 1977; Price, 1965) .
Given this burden in communicating across differentiated organizational boundaries, how can project groups be effectively linked to external information areas? One way is through the role of project gatekeeper; that is, certain project members who are strongly connected to outside information domains but who are also capable of translating technical developments and ideas across contrasting coding schemes (Allen and Cohen, 1969) . Through these key members, external information can be channelled into project groups by means of a two-step communication process (Coleman, Katz, and Menzel, 1966) .
First, gatekeepers gather and understand outside information, and subsequently they translate it into terms that are more meaningful to their locally constrained colleagues.
Gatekeepers, as a result, perform an extremely valuable function, for they may be the principal means by which external ideas and information can be effectively transferred into R&D project groups.
While substantial literature applauds this gatekeeper concept, there is virtually no direct evidence that gatekeepers enhance project performance.
Support has to be inferred indirectly either from the empirical findings of Katz and Tushman (1979) and Allen, Tushman, and Lee (1979) or from the case studies in project SAPPHO (Achilladeles, Jervis, and Robertson, 1971 ).
-4-Our initial research question, then, concerns the association between project gatekeepers and technical performance. Is this relationship positive across all forms of R §D activity or are some project areas more effectively linked to external technology through direct contact by all project members rather than through a gatekeeper? Moreover, if gatekeepers are necessary for effective technology transfer, then must they be the primary source for collecting outside information, or can they also serve to facilitate the external communication of their more locally constrained colleagues?
Gateke epers, Performance, and the Nature of the Task
The need for a two-step process of information flow depends on a strong communication impedance between the project group and its external information areas.
To the extent that different technical languages and coding schemes exist between project members and their external technical environments, communication across organizational boundaries will be difficult and inefficient.
In particular, most technological activities (unlike the sciences) are strongly local in nature. The coupling of bureaucratic interests and demands with localized technical tasks and coding schemes produces a communication boundary that differentiates these project groups from their outside areas. Product development groups in different organizations, for example, may face similar problems yet may define their solution approaches and parameters very differently (Katz and Tushman, 1979; Allen, 1977 
Gatekeepers and Project Supervisors
If most gatekeepers are also fiist-level project supervisors (Allen, 1977 Respondents reported all contacts both within and outside the laboratory's facility, including whom they talked to and how many times they talked with that person. Social and written communications were not reported. An overall response rate of 93% was achieved over the 15 weeks. In addition, 68% of all communication episodes reported within the laboratory were reciprocally mentioned by both parties. Given these high rates of response and mutual agreement, these sociometric methods provide a rather accurate picture of the verbal interactions for all laboratory professionals.
For each project member, internal comir.uni cat ions was measured by summing the number of work-related contacts reported over the 15 weeks between that member and all other professionals within the organization. External or outside communication was measured by suroning the member's reported communications to other professional individuals outside the organization, including R5D consultants, professors, vendors, customers, and the like.
-9-As discussed by Katz and Tushman (1979) , these individual scores were also aggregated to obtain project measures of internal and external communication.
Conceptually, project gatekeepers are defined as those members who are high internal communicators and who also maintain a high degree of outside communication.
In line with previous studies (see Allen, 1977 A weighted average of these two answers was calculated for each respondent (Spearman-Brown reliability = .91)
To categorize projects, however, the homogeneity of members' perceptions of their task characteristics had to be examined to check for the appropriateness -10-of pooling across individual project members (see Tushman, 1977 for details 
Follow-up Study
Approximately 5 years after these previously described data were collected, we returned to this R §D facility to locate the current laboratory positions of the original set of project supervisors. During this time interval, a dual ladder promotional system had been installed.
According to the company, the technical ladder was introduced to reward individual professionals whose "technical competency and contributions are
•11-well-recognized." All technical ladder positions were above the original project supervisory level. As a result, we were able to determine from our follow-up analysis whether a project supervisor had either (1) been promoted up the managerial ladder, (2) been promoted up the technical ladder, (3) had not been promoted above the project level, or [4) had left the R5D facility.
Finally, a very high-level manager currently investigating problems associated with the dual ladder system was asked to evaluate the particular project supervisors who had been promoted up the technical ladder (N = 12).
Based on his knowledge of the current technical contributions of these individuals, each was rated on a 4-point scale ranging from low to high. Unfortunately, similar performance ratings for project supervisors promoted up the managerial ladder could not be obtained.
Results

Gatekeeper Presence and Proj ect Performance
The performance means reported in the first row of In light of the small number of cases in Table 5 , however, considerably more research is needed to corroborate these results.
Insert Table 2 ). One possible explanation for these differences stems from differences in the nature of their work.
In contrast to development projects which typically involve dynamic technologies, new knowledge, and/or new products, technical service work tends to deal with more mature technologies, existing knowledge, and/or existing products.
Because these technologies are more stable and can be understood more easily by the organization's management (Frost and Whitley, 1971) , the specialized gatekeeper role may not be necessary. Instead, the managerial hierarchy may be able to keep members sufficiently informed about external events and information through formal operating channels (Walsh and Baker, 1972; Allen, Tushman, and Lee, 1979) Generally speaking, the particular method by which R&D projects can effectively connect with external technical information appears to differ significantly across the research, development, and technical service spectrum of R §D activities. The particular method being strongly contingent on both the nature of the project's work and the stability of the involved technologies. Thus, it seems that the combination of localized yet dynamic technologies necessitates the active presence and participation of gatekeepers within engineering project groups. (1) locally oriented supervisors who may be appropriate for more administrative and technical support activities and (2) gatekeeping supervisors who may be more contributive on product and process development activities.
These different capabilities also seem to have lead to different kinds of career paths. All project gatekeepers remaining in the organization over a 5-year period were promoted along the managerial ladder. Almost all non-gatekeeping supervisors were also promoted during this interval.
• (Allen, 1977 It is the internal side that can be facilitated and made more effective.
Gatekeepers are defined as those key individual technologists who are strongly connected to both internal colleagues and external sources of information (Allen and Cohen, 1969) .
2.
This particular gatekeeper was initially promoted up the managerial ladder but was switched to a technical ladder position when it became clear that he was not functioning effectively as a laboratory manager.
3.
This is particulary important since most companies with technical ladders "claim" to reward individuals for outstanding technical contributions. Gatekeepers as individuals, moreover, typically represent the most technically competent first-level supervisors within laboratories (see Allen, 1977) , and they were promoted managerially.
Thus, supervisors promoted along the technical ladder were probably not the most technically competent individuals, nor were they keeping in touch with external technology to the same extent as gatekeepers.
Perhaps it is these deficiencies that cause many companies to have substantial difficulty with their dual ladder systems. 
39.7
1.4
Of these 12 project supervisors, only one had functioned as a project gatekeeper.
Note:
In each column, means with superscript "a" are significantly greater than means with superscript "b" at the jtC.Ol -level. 
